Autonomy, an Indicator of Children's Motivation Orientation in Learning
The construct of autonomy, as described in self-determination theory (Deci & Ryan, 1985) , is one of the major foci in the present study. According to self-determination theory, children's level of autonomy in learning can be gauged from their motivation orientations. The present study examined children's autonomy in learning, applying the notion that behaviors initiated from a more intrinsic type of motivation orientation are more self-determined, thus representing a higher level of autonomy.
Self-determination theory uses the distinction between two broad types of motivation: intrinsic motivation and extrinsic motivation (Grolnick, Deci, & Ryan, 1997) . Intrinsic motivation is defined as "an innate, rather than derivative, propensity to explore and master one's internal and external worlds" (Ryan, Connell, & Grolnick, 1992, p. 169) ; when children are intrinsically motivated, the task is done "for its own sake or for the satisfaction inherent in the process of activity" (Ryan et al., 1992, p. 170) . In contrast, extrinsic motivation is based on one's needs to respond to socially prescribed demands, limits, and patterns of behavior. When extrinsically motivated, as described by Ryan et al. (1992) , individuals behave to attain some external reward, to avoid some threat, to gain some recognition by another, or to conform to some extant value.
Although most teachers strive to elicit students' intrinsic interest in the classroom, the reality is that many learning activities at school do not in themselves elicit such interest. Much schoolwork requires self-regulation and volition on the part of students for successful learning to take place. The challenge teachers or parents face is how to facilitate the internalization of an external regulation (e.g., the obligation to do work) in such a way that allows children to be more competently self-determining.
Many researchers have defined the internalization process within their theoretical frameworks (e.g., Meissner, 1981; Ryan et al., 1992; Schafer, 1968) . Internalization processes, as Ryan et al. (1992) pointed out, are relevant to all behaviors and regulations whose occurrence initially depended on extrinsic incentives. As Grolnick et al. (1997) put it, internalization is a "natural developmental process in which children (as well as adolescents and adults) progressively integrate societal values and proscriptions into a coherent sense of self " (p. 136). According to selfdetermination theory, as the process of internalization functions more fully and effectively, individuals become increasingly auton-omous or self-determined, which brings the initially external regulations into coherence with one's self. Ryan and Connell (1989) identified several styles of selfregulation in learning and conceptualized them as falling along a continuum of internalization: external regulation, introjected regulation, identification, and integration. Children who are externally regulated are said to do their schoolwork to stay out of trouble, to avoid punishment, or because of salient externally imposed constraints. Children who have an introjected regulatory style focus on doing their schoolwork for approval or to avoid negative selfrelated feelings, such as guilt or shame. Children who have an identified style of regulation experience actions as initiated out of his or her own values or choices and, thus, would perform schoolwork out of a personal sense of the importance of learning. The highest level of internalization is integration, in which the external regulations are integrated into a flexible, coherent hierarchical system of motives and values. The integrated level of internalization, according to Ryan et al. (1992) , is developmentally advanced and thus difficult to observe in children. Ryan and Connell (1989) constructed the Self-Regulation Questionnaire: Academic (SRQ-A) to assess students' motivation orientations in learning along the continuum from external to intrinsic, as specified in self-determination theory. The questionnaire consists of four subscales (External Motivation, Introjected Motivation, Identified Motivation, and Intrinsic Motivation), which are used to derive a Relative Autonomy Index (RAI), an indicator of the level of autonomy in children's learning. This scale has been adopted in the present study to measure students' autonomy.
Various other instruments have been used in North American motivation research to test students' motivation orientation in learning, such as Gottfried's (1986) Children's Academic Intrinsic Motivation Inventory and Harter's (1981) Scale of Intrinsic Versus Extrinsic Motivation. As Ryan and Connell (1989) reported, mastery motivation, as measured by the Harter's scale, was positively related to the identified and intrinsic motivation orientation in their study and negatively related to the external motivation orientation. The introjected type of motivation orientation, however, was unrelated to mastery motivation. To examine the construct validity of autonomy with the Chinese children in the present study, I included Harter's Scale of Intrinsic Versus Extrinsic Motivation in my questionnaire.
Children's Academic Perceived Control Patrick, Skinner, and Connell (1993) raised an important issue about the distinctiveness of autonomy as a construct in relation to perceived control, another much studied construct in education. Arguments have been made that autonomy and perceived control are conceptually and empirically unique in their effect on students' learning. The present study has included the testing of both constructs so that their influence on students' learning can be examined simultaneously.
Perceived control has been shown to be a powerful factor on students' behavior and emotion in North American literature. As Skinner, Zimmer-Gembeck, and Connell (1998) described, the construct is based on a multidimensional conceptualization that integrates major theories of control, including locus of control, causal attributions, learned helplessness, and self-efficacy. Children's perceived control in academics is conceptualized as constituting two types of beliefs: strategy beliefs (what it takes to do well) and capacity beliefs (whether the individual believes he or she has it; Connell, 1985; Skinner, 1991; Skinner, Chapman, & Baltes, 1988; Skinner & Connell, 1986) . Researchers have identified combinations or profiles of beliefs that either promote or undermine children's sense of perceived control. Students who hold beliefs that promote their sense of perceived control in academics are those who believe that effort is important for their success or failure in school and that they themselves can exert effort. Moreover, although these students do not consider ability, powerful others, or luck as important causes for academic success, they do believe that they themselves are smart, lucky, and have access to powerful others. In contrast, students who hold beliefs that undermine their sense of perceived control tend to attribute school success or failure to unknown causes and uncontrollable factors, such as luck and powerful others. They consider themselves unlucky and not having access to powerful others as well as having low ability and being incapable of exerting effort. Perceived control has been shown to be an important indicator of children's motivation in learning; it can "account for more than 25% of the variance in teacher's ratings of children's engagement and disaffection in the classroom" (Patrick et al., 1993, p. 781) .
The construct of perceived control, as Harter (1981) explained, is conceptually and operationally distinct from motivation orientation. Motivation orientation refers to the reasons why a child performs an activity, whereas perceived control refers to the attributions children make concerning the outcomes of behavior and their beliefs in their own capacity. In Patrick et al.'s (1993) study, the researchers examined the influences perceived control and autonomy had on children's self-reported behavior and emotion in the classroom. They found that despite the strong effects of perceived control on children's motivation, autonomy was able to account for additional unique variance in children's behavior and emotion in the classroom. Specifically, of the four types of motivation orientations, the identified motivation orientation was shown to have a positive and unique impact on students' behavior after controlling for the influence of perceived control. As for children's emotions, both intrinsic and identified motivation orientation contributed significantly to positive emotions. In contrast, the introjected motivation was related to anger and distress, and the external motivation predicted boredom. autonomous), to consider the various elements of the problems, and to arrive at a solution for him-or herself (highly autonomous) are more autonomy oriented. Deci et al. (1981) found that teachers who were more autonomy oriented were rated as such by their students. Of more importance, the children taught by autonomyoriented teachers were shown to be more intrinsically motivated and had higher self-esteem than children taught by teachers who were more control oriented. In a more recent study, Reeve, Bolt, and Cai (1999) also reported that the pre-and in-service teachers in their study who were more autonomy supportive, as measured with the PS Questionnaire, were rated or self-reported as more supportive of students' intrinsic motivation and internalization. Grolnick et al. (1991) also designed an instrument to access children's perceptions of their parents' autonomy support and involvement and to examine the effect of parental influence on children's autonomy as well as on their control understanding. The researchers found that children's perceived parental involvement and autonomy support were positively associated with their control understanding as well as their perceptions of autonomy.
Cultural Factors in Motivation in Learning
The idea of autonomy is deeply rooted in Western culture and is considered one of the essential human psychological needs (e.g., Ryan & Deci, 2000) . However, researchers are now becoming more and more aware of the limitation in applying or generalizing to different cultural contexts the concepts or theories that are originated and construed mainly on the basis of Western perspectives and beliefs (Dornbusch, Ritter, Leiderman, Roberts, & Fraleigh, 1987; Iyengar, Lepper, & Ross, 1999; Steinberg, Dornbusch, & Brown, 1992) . One example of strong evidence implicating cultural influences in children's motivation to learn is shown by . In Iyengar and Lepper's study, children were either given an opportunity to make some choices in their own learning or were told that the choices had been made for them by trusted authority figures (e.g., mothers) or peers (in-group members). The children's intrinsic interest in learning was measured by observing their voluntary engagement on the learning task while left alone. A striking difference was found between Anglo American children and Asian American children: Anglo American children showed less intrinsic interest in learning when choices were made for them by others than when they made their own choices; in contrast, Asian American children were most intrinsically motivated when choices were made for them by trusted authority figures or peers.
Indeed, researchers interested in cross-cultural comparisons in children's development and learning have found interesting differences in children's behaviors as well as academic performance (e.g., Stevenson, Stigler, Lee, & Lucker, 1985; Sue & Okazaki, 1990) . Various explanations have been offered for the observed discrepancies, especially those found in children from Asian cultures (e.g., d 'Ailly, 1992; Kim & Chun, 1994; Sue & Okazaki, 1990) . Research has shown that people from Asian cultures hold different beliefs and values than those from Western cultures (e.g., Hofstede, 1980; Markus & Kitayama, 1991; Triandis, 1994) . The different beliefs and values bring about different perceptions and attribution patterns in various social contexts (see review by Bond & Smith, 1996) , different child-rearing practices in the family, and different teaching practices in the school (e.g., Chen & Stevenson, 1995; Huntsinger, Jose, & Larson, 1998; Huntsinger, Jose, Larson, Krieg, & Shaligram, 2000; Steinberg, Elman, & Mounts, 1989; Stigler, Lee, Lucker, & Stevenson, 1982; Stigler, Lee, & Stevenson, 1987; Sun, 1998) . Thus, children from Asian cultures are socialized differently and, therefore, may interpret and perceive events in a different way than their Western counterparts (e.g., Asakawa & Csikszentmihalyi, 1998 Eaton & Dembo, 1997; Yu & Yang, 1994) .
In short, autonomy and perceived control are postulated, and have been shown, to be important factors in children's learning in North American research. However, with studies showing sharp contrasts in the motivational processes between children from different cultural backgrounds, such as the one reported by , it is necessary to test the ecological validity of these motivation constructs and theories.
The Present Study
In the present study, various instruments developed and tested by researchers in motivation research in North America were translated into Chinese and were administered to teachers and students in Taiwan. The variables that are of interest include parents' and teachers' orientations toward control versus autonomy with children and parental involvement in children's learning. Children's motivation orientations and academic perceived control were tested. Moreover, children's level of effort expenditure (diligence) and academic performance were assessed.
The model of motivation and achievement proposed in the present study presumes that parents and teachers play an important role in children's motivation orientation and perceived control in school, which can have a direct impact on children's behavior and academic performance. As seen in Figure 1 , the model has the following assumptions: (a) Students' perceived autonomy support from their mothers, fathers, and teachers as well as their perceived parental involvement are correlated; (b) parental autonomy support and involvement along with teacher's autonomy support have an impact on students' self-regulatory style in learning (autonomy), as indicated by their RAI scores, and on their academic perceived control; (c) students' autonomy has an effect on their perceived control; (d) students' autonomy and perceived control both have a direct impact on their effort expenditure in school as well as their academic achievement; and (e) students' effort expenditure affects their academic achievement.
Placing autonomy and perceived control in one model allows for an examination of the unique and combined contribution these two distinct constructs have on students' academic behavior and achievement. Children's perceived autonomy and perceived control are not considered independent in the present study. As shown in Figure 1 , the proposed model treats children's autonomy (RAI score) as the antecedent to their level of perceived control. The reasoning is that autonomy as a construct taps into the conceptual link between intention and behaviors, that is, why a child performs an academic activity. In contrast, perceived control assesses the conceptual link between behaviors and consequences, that is, how the child attributes his or her successes or failures and how the child assesses his or her own capacity. It is postulated that with a higher sense of autonomy, children tend to have a higher level of perceived control. Thus, the model provides a test of the unique effect of autonomy (motivation orientation) on students' effort and academic performance, as well as its indirect effect on these outcome variables mediated through perceived control.
In summary, the major tasks in this research are first to examine the psychometric properties of the North American motivation instruments with a Chinese population and second to test the interrelationships of these measured motivational constructs. Moreover, a model of motivation and achievement is tested to examine adults' influences on children's motivation orientation and perceived control in school and to assess the effect of these motivational factors on children's academic outcome.
Method Subjects
Fifty classes (16 fourth-grade classes, 17 fifth-grade classes, and 17 sixth-grade classes), consisting of 50 homeroom teachers and their 806 students from two different elementary schools in Taipei, Taiwan, participated in this study. Among the teacher participants, there were 45 women and 5 men. The teachers' teaching experiences ranged from 1 to 34 years, with a median of 10 years. The students from the 50 classes were randomly selected, with approximately half of each class sampled. The sample consisted of 252 fourth-grade students (132 boys and 120 girls), 276 fifth-grade students (159 boys and 117 girls), and 278 sixth-grade students (127 boys and 151 girls).
Procedures
The data collection procedure took place toward the end of the school year (the end of May and the beginning of June) in Taiwan. The survey adapted many items from existing scales that were in English. Two bilingual research assistants each independently translated all of the scale items used in this study from English to Chinese. I compared and examined the two versions of translation and used them to construct a final Chinese version.
The questionnaire included items from the Children's Perceptions of Parents Scale (Grolnick et al., 1991) , the Student Perceptions of Control Questionnaire: Academic Domain (Short Form; SPOCQ-SF; Wellborn, Connell, & Skinner, 1989) , the Self-Regulation Questionnaire: Academic (Ryan & Connell, 1989) , and the Scale of Intrinsic Versus Extrinsic Orientation in the Classroom (Harter, 1981) . Some new items were also constructed for this study to measure children's perceived autonomy support from their homeroom teachers. The questionnaire for students was administered in groups and completed in one 30 -40-min session. Grade 5 and 6 students completed the questionnaire on their own after a brief explanation from the researcher, whereas Grade 4 students completed the questionnaire with the researcher reading each question aloud.
The Problems in the Schools Questionnaire (Deci et al., 1981) was given to the teachers to complete on their own. Teachers were also asked to rate the participating students on their diligence (how hard the student works). In addition, students' average academic scores for the current school term were obtained after the term was over at the end of July.
Measures
Teachers' motivating style. The PS Questionnaire (Deci et al., 1981) was designed to measure adults' orientation toward control versus autonomy with children. The questionnaire is composed of eight short vignettes describing typical kinds of problems that occur in schools. Following each vignette are four possible ways of dealing with the problem situation. The four items following each vignette represent four points along a continuum from highly controlling to highly autonomous. A 7-point Likert scale was used for teachers to indicate how appropriate they thought the solutions to the problems were.
The 32-item paper-and-pencil measure has four subscales that are combined to provide an overall orientation: Highly Controlling (HC), Moderately Controlling (MC), Moderately Autonomous (MA), and Highly Autonomous (HA). A composite score was calculated by weighting the HC score with -2, the MC score with -1, the MA score with 1, and the HA score with ϩ2 and then summing the weighted values. Thus, the total scale score could range from -18 to ϩ18, with a higher score indicating a more autonomy-orientated motivating style. The scale has been shown to be internally consistent, with alpha ranging from .63 to .76 for the subscales, and temporally stable, with a 2-month test-retest reliability of .70 for the total scale (Deci et al., 1981) .
Children's perceptions of parents and teachers. The Children's Perceptions of Parents Scale, developed by Grolnick et al. (1991) , has 21 items and was used in the present study to assess children's perceptions of their mothers and fathers on two dimensions: involvement and autonomy versus control orientation. Each item gives two opposite statements describing the mothers or fathers as either involved or not involved, or as either autonomy supportive or controlling. The child chooses one of the two descriptions that best describes his or her parents and then decides whether the statement is "sort of true" or "really true" of his or her parent. The scale has been shown to be internally consistent, with Cronbach's alpha ranging from .55 to .70 (Grolnick et al., 1991) . Using the same format and similar item content as in the Children's Perceptions of Parents Scale, a 6-item scale was developed for the use in the present study to assess children's perceived autonomy support from their homeroom teachers. Children's intrinsic versus extrinsic orientation. Harter's (1981) 30-item Scale of Intrinsic Versus Extrinsic Orientation in the Classroom was designed to assess five dimensions of classroom learning that have been theorized as having both an intrinsic and extrinsic motivational pole: preference for challenge versus preference for easy work assigned (Challenge subscale), curiosity-interest versus pleasing the teacher-getting grades (Curiosity subscale), independent mastery versus dependence on the teacher (Mastery subscale), independent judgment versus reliance on teacher's judgment (Independent Judgment subscale), and internal criteria versus external criteria (Internal Criteria subscale). Harter reported good internal consistency for each subscale: Challenge, ␣ ϭ .78 -.84; Curiosity, ␣ ϭ .70 -.78; Mastery, ␣ ϭ .68 -.82; Independent Judgment, ␣ ϭ .72-.81; and Internal Criteria, ␣ ϭ .75-.83.
The Challenge, Curiosity, and Mastery subscales, as Harter (1981) indicated, tap issues involving what the child wants to do, likes to do, and prefers and thus can be seen as a measurement of mastery motivation. The Independent Judgment and Internal Criteria subscales seem to tap more cognitive informational structures and can be seen as a measure of autonomous judgment. Thus, a composite score for mastery motivation was derived from the Challenge, Curiosity, and Mastery subscales. The Independent Judgment and the Internal Criteria subscales were combined to calculate a score for autonomous judgment.
Children's self-regulatory styles. Ryan and Connell's (1989) SRQ-A contains four sections asking students to describe why they do their home work, why they work on their classwork, why they answer hard questions in class and why they try to do well in school. These reasons were differentiated along a continuum of autonomy according to selfdetermination theory: External Motivation (e.g., Because that is the rule), Introjected Motivation (e.g., Because I want the teacher to think I'm a good student), Identified Motivation (e.g., Because it's important to me), and Intrinsic Motivation (e.g., Because it's fun). Ryan et al. reported a moderate to high level of internal consistency for each subscale, with Cronbach's alpha ranging from .62 to .82. The four different types of reasons for achievement-related behaviors, as measured by SRQ-A, were shown to conform to a simplex-like (ordered correlation) structure in four different samples in their study. As the items contained in the four sections of the questionnaire are quite similar, only the first two sections, which contain a total of 16 items, were used in the present study to evaluate children's self-regulation styles.
Instead of a 4-point scale like the one used in Ryan and Connell's (1989) original scale, a 5-point Likert scale was adopted in this study for students to indicate their degree of agreement or disagreement. A summative RAI score was derived, as suggested by Ryan et al., with different weighting applied to the four subscales: -2 for External Motivation, -1 for Introjected Motivation, ϩ1 for Identified Motivation, and ϩ2 for Intrinsic Motivation scores. Thus, the RAI scores could range from ϩ12 to -12 in the present study, which was taken as an indicator of children's level of autonomy in learning.
Children's academic perceived control. The SPOCQ-SF (Wellborn et al., 1989 ) was adopted in this study to measure students' control-related beliefs, including control beliefs, strategy beliefs, and capacity beliefs. Instead of using a 4-point scale, as suggested in the SPOCQ-SF, I used a 5-point scale in my survey to include a neutral point on the rating scale. The scoring procedure took this variation into account in calculating the composite scores. As suggested by Wellborn et al., two subscores were derived from this scale: promote and undermine. A maximum control score was then calculated for each student by taking the difference between the promote score and the undermine score. The maximum control score was taken as an indicator of children's level of perceived control.
Children's effort expenditure and academic performance. The teachers in this study were asked to rate how diligent the students were. The rating was done on a 5-point Likert scale, ranging from 1 ( poor), 2 (below average), 3 (average), 4 (above average), and 5 (excellent). The ratings were taken as an indicator of children's effort expenditure in school.
Furthermore, children's academic records were obtained at the end of the school term, and the final average scores on various academic subjects were taken as an indication of their academic performance.
Results
The results are divided into three parts. The first part describes the psychometric properties of the scales used in the present study. The second part examines the interrelationship between similar motivation measurements and tests the validity of these measures. Finally, the testing of the proposed structural equation model is presented.
As in any survey, there were some missing data points in the data set. Composite scores were calculated using available item information. For other statistics, the missing values were dealt with by excluding cases pairwise. The AMOS program (Arbuckle, 1999) was used to conduct the regression analyses and the model testing, which applied the maximum-likelihood estimation method and included all the cases in the analyses.
The Psychometric Properties of the Scales
Teachers' motivating style. As shown in Table 1 , the internal consistency of the four subscales in this measure ranged from .65 to .73, which was comparable with the internal consistency statistics reported in Deci et al.'s (1981) study (.63 to .76) . One of the HC subscale items was dropped from the analysis because of an inadequate translation. By doing so, the internal consistency of the HC scale improved from .61 to .65. The interrelations among the subscales showed a simplex pattern in which the correlations close to the diagonal were the highest. The further away from the diagonal, the smaller the correlation was. This simplex pattern confirmed the theoretically specified continuum of autonomy amongst the four scales.
The 50 Chinese teachers who participated in the study had motivating style composite scores ranging from 1.04 to 10.33 (M ϭ 6.04, SD ϭ 2.48). The variability of this measurement shown in the present study was comparable to that reported by Deci et al. (1981) ; of the 68 teachers they tested, virtually all the scores were between 2.13 and 12.13, with one extreme score of -10.13 (SD ϭ 3.11).
Children's perception of parents and teachers. The four subscales of parental autonomy support and involvement were shown Grolnick et al.'s (1991) study. The scale on teachers' autonomy support also showed a reasonable internal consistency (␣ ϭ .70).
As shown in Table 2 , children's perceived paternal involvement appeared to be the lowest for the Grade 6 children. A multivariate analysis of variance on parental involvement, with parent as the within factor and grade as the between factor, showed a significant parent effect, F(1, 768) In their study with American Grade 3-Grade 6 children, Grolnick et al. (1991) also found that older children perceived their parents as less involved than younger children, with the fathers decreasing in their involvement across grade level more than the mothers. The mothers were rated as significantly more involved as well as more autonomy supportive than the fathers in their study.
Children's intrinsic versus extrinsic orientation. Harter's (1981) 30-item Scale of Intrinsic Versus Extrinsic Orientation in the Classroom examines five dimensions of classroom learning. To ease the interpretation of the results, I unified the scoring so that a high score on the scale represented a high intrinsic motivation.
The results showed that the scale overall had good internal consistency, with an alpha range of .60 to .83 for each of the subscales (see Table 3 ). The pattern of correlations among the subscales was very similar to the ones reported by Harter (1981) for New York and California samples. In general, there was a significant correlation between the three subscales measuring mastery motivation: Challenge, Curiosity, and Mastery. The two subscales assessing autonomous judgment, Internal Criteria and Independent Judgment, were found to be positively related as well. However, the scores from the Internal Criteria subscale appeared to have a higher correlation with the scores from the three subscales for mastery motivation than with those of the Independent Judgment subscale.
As shown in Table 2 , along with the grade level, there was a systematic downward shift in Chinese children's preference for challenge, curiosity, and mastery. In contrast, older children's independent judgment and internal criteria appeared to be more intrinsic than their younger counterparts. The significance testing showed that the observed grade (age) effect was statistically significant for Chinese students' mastery motivation, F(2, 785) ϭ 8.88, p Ͻ .01, MSE ϭ 0.26, as well as for their autonomous judgment, F(2, 785) ϭ 9.18, p Ͻ .01, MSE ϭ 0.20. This was very similar to Harter's (1981) findings on the American samples: Older children showed a lower level of mastery motivation than the younger ones, although their level of autonomous judgment appeared to be higher than their younger counterparts.
Children's self-regulatory style. Ryan and Connell's (1989) SRQ-A consists of four subscales: External Motivation, Introjected Motivation, Identified Motivation, and Intrinsic Motivation. A reliability check on each subscale showed that the Intrinsic Motivation subscale (␣ ϭ .89) and the Identified Motivation subscale (␣ ϭ .82) were internally consistent. However, the External Motivation subscale (␣ ϭ .48) and the Introjected Motivation subscale (␣ ϭ .58) showed poor internal consistency. An examination of the items in the Introjected and the External Motivation subscales revealed that if the items "Because I will feel bad about myself if I don't do it" and "Because that's what I'm supposed to do" were excluded from the Introjected and External Motivation subscales respectively, then the internal consistency would improve substantially, with ␣ ϭ .63 for the Introjected Motivation subscale and ␣ ϭ .66 for the External Motivation subscale.
One possible reason for this discrepancy could be due to the subtle differences in the translation. The item "Because that's what I'm supposed to do" was translated as "Because that's what I 'should' do" because there was no natural way to express the passive mode in Chinese in this context. The item "Because I will 'feel bad about myself' if I don't do it" was translated as "Because I will be 'unhappy with myself ' if I don't do it." The small variation in the wording may have caused the difference in how children responded to these items. The results of the present study showed that these two items correlated with items in the Identified and Intrinsic Motivation subscales more than the Introjected or External Motivation subscales. Thus, when the Chinese children agreed with these two items, their motivation orientation was more intrinsic and identified than external or introjected.
A composite score was calculated for each of the four subscales in the final analysis, excluding the two items mentioned above. As shown in Table 4 , the four different types of reasons for achievement-related behaviors, as measured by the Chinese version of adapted SRQ-A, did conform to a simplex-like (ordered correlation) structure in this Chinese sample.
As shown in Table 2 , Chinese children's RAI scores showed a downward shift along with their grade levels, F(2, 798) ϭ 8.04, p Ͻ .01, MSE ϭ 17.78. This was similar to Harter's (1981) findings on mastery motivation in their California sample of Grade 3-9 students, where there was a systematic shift from the intrinsic to the extrinsic pole in students' motivation orientation across the grade levels.
Children's academic perceived control. The SPOCQ-SF used in the present study only had a positive and negative item associated with each subscale. Thus, no reliability check was performed for this questionnaire. Table 2 shows the descriptive statistics for the scores derived from this measurement. As expected, there was a significant negative correlation between the promote and undermine scores (r ϭ -.51, p Ͻ .01). Although it seemed that Grade 4 children had a somewhat higher average maximum control score than their older counterparts, the analysis of variance showed that the grade effect was not statistically significant, F(2, 658) ϭ 2.33, p Ͼ .05, MSE ϭ 889.66.
Examining the Interrelations Among the Constructs
Does teachers' motivating style correspond to children's perceived autonomy support from the teacher? Teachers' autonomy support was measured in two ways in the present study: through the PS Questionnaire (Deci et al., 1981) administered to the teachers and through the Children's Perception of Teachers Scale administered to the children. Because the measurements were taken from both the teachers and the children in the present study, a multilevel modeling approach (Bryk & Raudenbush, 1992) was used to analyze the data using the PROC MIXED procedure in the SAS program (Singer, 1998) . The classes the children belonged to were used as the cluster variable. The results showed that although there was a significant class variation in children's perceived teachers' autonomy support (Z ϭ 4.41, p Ͻ .01), teachers' reported motivating style could not account for a significant amount of this variance, t(48) ϭ 0.21, p Ͼ .05. Indeed, with the class as a unit of analysis (N ϭ 50), the results from the present study indicated that the teachers' motivating style did not show any significant relationship with any of the children's measures, including children's perceived teacher autonomy support (r ϭ .04, p Ͼ .05), children's RAI (r ϭ .16, p Ͼ .05), children's mastery motivation (r ϭ .15, p Ͼ .05), and children's autonomous judgment (r ϭ -.02, p Ͼ .05) as well as children's perceived control (r ϭ .07, p Ͼ .05).
As described earlier, Reeve et al. (1999) recently reported questionable validity of the MA scale in their study and suggested that the MA scores be dropped from the calculation of the final composite score for the teachers' motivating style measure. With this adjustment to the teachers' motivating style score, however, the results in the present study remained unchanged. The modified Chinese teachers' motivating style scores also did not have any significant correlations with any of the students' measures. Because of the lack of concurrent and predictive validity, no further analysis was done on this measure from the teachers' questionnaire.
Does autonomy relate to mastery motivation and autonomous judgment? Both Ryan and Connell's (1989) measure on children's self-regulatory styles and Harter's (1981) measure on children's motivation orientation tapped into the reasons why a child performed an academic activity.
Harter's measurement used a polar scale of intrinsic versus extrinsic motivation, whereas Ryan et al. organized motives into four graded categories (external, introjected, identified, and intrinsic). As shown in Table 4 , mastery motivation as measured by Harter's scale was positively related to children's identified (r ϭ .49) and intrinsic motivation (r ϭ .51) orientations and negatively related to the external (r ϭ -.30) and introjected (r ϭ -.08) orientations. Although autonomous judgment had a small negative correlation with the external and introjected self-regulatory styles, it did not seem to relate to the identified and intrinsic scores.
Indeed, Chinese children who showed a higher RAI score in Ryan et al.'s scale also tended to have a higher mastery motivation score on Harter's scale (r ϭ .54). These findings were very similar to the ones reported in Ryan et al.'s study with American children.
Adults' influences on children's motivation orientation. The influence of children's perceived parental and teacher autonomy support and parental involvement was examined by regressing these parental and teacher factors onto each of the four types of motivation orientations (see Table 5 ). As expected, when children perceived a higher level of autonomy support from teachers and mothers, they tended to have a higher level of intrinsic and identified motivation orientation, as well as a significantly lower level of introjected and external motivation orientation. The maternal involvement also showed a significant positive contribution to children's intrinsic and identified motivation. However, the paternal autonomy support and the paternal involvement did not add significant additional predictive power to any of the children's motivation orientations after the mothers' and the teachers' influences were accounted for.
Perceived control and autonomy. Using the multiple-group analyses with the AMOS 4 program, I found that the three age groups as well as the two gender groups did not differ significantly in their regression weights in any of the following analyses. When the regression weights of all the paths were set to be equivalent between groups, the chi-square statistics were not significant. Thus, the results reported below were analyzed with the combined total Chinese sample. I first examined the simple correlations between the four motivation orientation scores and the two outcome measures, students' diligence and academic performance. The results showed that only the identified and intrinsic types of motivation were significantly correlated with students' diligence (r ϭ .21 and r ϭ .14, respectively; both ps Ͻ .01) and academic achievement (r ϭ .16 and r ϭ .09, respectively; both ps Ͻ .01). When all four motivation orientation scores were regressed onto children's effort expenditure and achievement, identified motivation became the only significant predictor (see Table 6 , Model 1).
Because perceived control has been shown to be very successful in predicting children's learning behavior, one interesting question was whether children's motivation orientation, the reason why they engaged in learning activity, had any additional predictive power beyond the perceived control construct. To address this question, I regressed the four motivation subscales onto children's effort expenditure and academic performance in school, along with perceived control (see Table 6 , Model 2). The results showed that children's perceived control was indeed the strongest predictor for children's effort as well as their academic performance; by itself, the variable accounted for 17% of the variance in effort and 18% in performance. With the influence of perceived control partialled out, both the identified (␤ ϭ .10, p Ͻ .05) and the external (␤ ϭ .08, p Ͻ .05) motivation orientation added a significant contribution to explaining the variance in Chinese students' effort expenditure. As for the academic performance, the external (␤ ϭ .13, p Ͻ .01) and the introjected (␤ ϭ -.09, p Ͻ .05) type of motivation also added a statistically significant contribution to the prediction. It is interesting to note that perceived control aside, the influence the external motivation orientation had on Chinese students' diligence and academic performance was positive. The additional contribution of the motivation orientation factors was quite small though, with only 1% additional variance accounted for in both instances.
A Model for Children's Motivation and Achievement
The proposed model of motivation and achievement was tested using the AMOS 4 program. Table 7 shows the sample correlations as well as the implied correlations among the variables involved in the model. The results showed that the proposed model fit the data well, 2 (10, N ϭ 806) ϭ 14.46, p Ͼ .05, relative fit index ϭ .996, root-mean-square error ϭ .02. Figure 2 depicts the results of the model testing, noting that although all the paths in the proposed model were included in the analysis, only the significant paths are shown.
As shown in Figure 2 , children's perceptions of teachers' autonomy support (␤ ϭ .25, p Ͻ .01) and maternal autonomy support (␤ ϭ .20, p Ͻ .01) as well as maternal involvement (␤ ϭ .07, p Ͻ .05) all had a significant positive impact on children's autonomy (r 2 ϭ .14). The most important adult influence on children's perceived control was from the mothers, with the maternal autonomy support (␤ ϭ .10, p Ͻ .05) and involvement (␤ ϭ .12, p Ͻ .01) both showing significant impact. Surprisingly, neither the paternal autonomy support nor the paternal involvement added significant predictive power to children's perceived control or autonomy.
With perceived control and diligence partialled out, the direct impact of students' autonomy on their academic achievement appeared to be negative. This negative effect, albeit small, was statistically significant (␤ ϭ -.06, p Ͻ .05). Although children's autonomy did not add a unique contribution to their effort, it did have a significant impact on children's perceived control (␤ ϭ .33, p Ͻ .01); along with the maternal involvement and autonomy support, autonomy accounted for 19% of the variance in students' level of perceived control. With the direct and indirect effects combined, the total effect of student's autonomy on academic achievement in this model turned out to be a positive one (total effect ϭ .08).
The construct, perceived control, appeared to have a significant influence on children's effort expenditure in school (␤ ϭ .41, p Ͻ .01, r 2 ϭ .17), which, in turn, strongly predicted children's academic achievement (␤ ϭ .63, p Ͻ .01). Perceived control also had a direct impact on academic achievement (␤ ϭ .18, p Ͻ .01). All in all, perceived control showed a strong impact on students' academic achievement in this model, with a total effect of .45.
Discussion
The present study was designed to examine children's autonomy and perceived control in learning in an Asian culture (Taiwan) and to test the ecological validity of motivational constructs as defined and tested in North American motivation research. In particular, the present study focused on the constructs of autonomy and perceived control and examined their antecedents and their effects in a model of motivation and achievement for children in Taiwan. The instruments used to measure the motivational constructs in the present study were translated and kept as similar as possible to the ones used in previous research. This allows for a comparison of the results obtained from the present study with those of the previous research literature. The findings indicate that the North American instruments tested in this study show similar psychometric properties in the Chinese population. Similar patterns are observed in the intercorrelations between the conceptually similar constructs in children's motivation measures.
Specifically, the findings show that children's self-regulatory styles (motivation orientations), as defined by Ryan and Connell (1989) , can be reliably measured in Chinese children as well. The four different types of reasons for engaging in academic behaviors (external, introjected, identified, and intrinsic) are observed in Chinese children and can be differentiated along a continuum of autonomy. The correlations among the scales conform to a predicted simplex-like (ordered correlation) structure. Moreover, the RAI scores derived from this measurement correlate well with children's mastery motivation, as measured by Harter's (1981) scale. The developmental trend observed in children's autonomy, mastery motivation, and autonomous judgment in North American children is also replicated in the present cross-sectional sample of Chinese Grade 4 -6 children. I found that like their American counterparts, Chinese children's mastery motivation and autonomy in learning decline along with their grade level. As Anderman and Maehr (1994) pointed out, the age-related decline in intrinsic motivation in learning during the middle grades has been well documented in the North American literature. Findings from the Note. Numbers below the diagonal are correlations from the sample. Correlations at or above .10 are significant at the .01 level; correlations at or above .08 are significant at the .05 level. Numbers above the diagonal are implied correlations in the final model shown in Figure 2 . TAC ϭ perceived teachers' autonomy support; MAC ϭ perceived maternal autonomy support; PAC ϭ perceived paternal autonomy support; MI ϭ perceived maternal involvement; PI ϭ perceived paternal involvement; RAI ϭ autonomy level as indicated by the Relative Autonomy Index; Con ϭ perceived control in academics; Dilig ϭ diligence level as rated by teachers; Acad ϭ average scores from the school-term academic record. present study show that this age-related decline in intrinsic motivation in learning is a common phenomenon in the Chinese population as well.
Thus, the results from the present study showed that the construct of autonomy, as defined in the self-determination theory, does have ecological validity in the Chinese population. I found that Chinese children who study because it is important to them (identified) or because it is interesting and/or fun to do the work (intrinsic) tend to, as Harter (1981) described, have a preference for challenge, work to satisfy their own interest and curiosity, and prefer to do their own work and figure out problems on their own. In contrast, children who study because it is the rule or because they want the teacher to think they are a good student tend to like the easier assignments and school subjects, do their school work to obtain good grades and to satisfy adults, and rely more on the teacher for help and guidance, particularly when it comes to figuring out problems and assignments.
The theoretical model of children's motivation and achievement proposed in the present study also fits the data collected in Taiwan. I found that students' autonomy is mainly affected by teacher's autonomy support and maternal autonomy support and involvement. Although there are no significant differences between children's perceived parental autonomy support, fathers in Taiwan are rated as less involved in children's school than the mothers. In the final analysis, paternal involvement and autonomy support did not make a unique contribution to Chinese children's RAI after mothers' and teachers' influences were accounted for. Contrary to my findings, Grolnick et al. (1991) reported that paternal involvement and autonomy support both have a significant and unique impact on children's autonomy in their North American study.
Traditionally, mothers play a much more significant role than fathers in child rearing; this is probably true for both the Western and the Asian cultures. My findings, as well as those from Grolnick et al.'s (1991) study, show that children from both cultures perceive their fathers as significantly less involved than their mothers. However, it is possible that this differential parental involvement is more pronounced in Chinese families. It is also possible that the way the fathers are involved with their children and the dynamic in the parental involvement in the family is quite different in Chinese families. As Mirande (1991) pointed out, the role of fathers in different cultures has not been well researched. Further studies on the paternal role in children's development are needed.
Another interesting finding in the testing of the present model is that students' level of autonomy does not appear to have a direct impact on their effort expenditure in school. Indeed, the only significant direct influence on students' effort is their level of perceived control. This is not surprising given that earlier analyses in this study indicate that, with the influence of perceived control partialled out, both the external and the identified type of motivation can have a positive effect on children's effort in Taiwan. Furthermore, when perceived control is held constant, the external type of motivation orientation is shown to have a positive effect on Chinese children's academic performance. Thus, for children in Taiwan, interest and fun (intrinsic) or guilt and shame (introjected) may not be as strong a motivator for hard work as rules (external) and values (identified). The findings in the present study indicate that some of the high performance observed in Chinese children can be attributed to their compliance to societal values and external pressure.
The construct of autonomy (RAI) is based on the theory that intrinsic motivation is optimal for individual's self-determination and that external motivation is the least self-determined type of motivation orientation (Ryan & Deci, 2000) . Findings from the present study show that although autonomy has a positive impact on how the Chinese children see themselves (capacity belief ) and how they attribute the successes and failures (strategy belief) in their academic life, according to the present model, it does not have a direct influence on how hard a child works in school. In fact, the results show that holding perceived control and effort expenditure constant, Chinese children who have a high RAI score tend to do slightly less well in school. Thus, although the ideal scenario is that children are motivated by intrinsic interest in their learning, it is also logical to infer that students with a higher sense of autonomy, who study mainly for fun and interest and do not yield much to external pressures, are more likely to decide not to study when they cannot find fun and interest in their learning.
This small direct negative effect of autonomy on Chinese children's academic performance would have been suppressed were perceived control not included in the model because the simple correlation between autonomy and academic performance is positive. As Bollen (1989) pointed out, "the understanding of the process is far more complete when the mediating factors are explicitly incorporated" (p. 47) in a model. Thus, according to the model specified in the present study, a high level of autonomy is only facilitative for children's academic performance when mediated by a high level of perceived control. Further studies are required to test whether this is a unique phenomena in Taiwan or whether this finding can be generalized to the North American school settings as well.
In accordance with the North American literature, children's perceived control in Taiwan is also a strong predictor of academic behaviors and achievement. In this study, children's perceived control accounted for 17% of the variance in their effort expenditure in school. Half of the variance (51%) in children's grades in school can be explained in the proposed model of motivation and achievement.
One big discrepancy observed between these findings and the North American literature is the lack of construct validity in the measure of teachers' motivating style. The PS Questionnaire was devised by Deci and his colleagues (1981) to gauge teachers' style on the basis of the assumption that there is a traitlike characteristic in individuals to be more controlling or more autonomously supportive in their dealing with others. In their study with American children, Deci et al. (1981) found that children of the autonomyorientated teachers are more intrinsically motivated and have higher self-esteem than children of the teachers who are more control orientated. These results, however, are not replicated with the Chinese children in this study. Although measurements taken from the teachers in Taiwan show similar psychometric properties to those reported in North American literature, there is no correspondence between teachers' reported autonomy versus control motivating styles and how children perceive these teachers as autonomously supportive or controlling. In fact, teachers' motivating style as assessed in this instrument seemed to have little relationship with any of the measures of their students' motivation.
Why is there such a lack of concurrent and predictive validity of this measure of teachers' motivating style in the Chinese? The results from the present study clearly show that Chinese children's perceived level of autonomy support from their teachers does have a significant effect on their motivation orientations, as shown in Figure 2 . Thus, the major difference between American children and the children from Taiwan may lie in how they interpret or perceive adults' behaviors or adults' styles as defined in Western research.
As Deci and Ryan (1980 , 1985 pointed out, individuals may experience inputs relevant to the initiation or regulation of behavior differently, prompting different motivational processes. Thus, the style of teachers may not be the key indicator in its influence on students. It is how the input, or the style a teacher exhibits, is experienced or interpreted by the child that would determine the impact it has on the child's motivation. The foregoing explanation may also apply to findings that Asian children differ from American children in their responses to the researchers' manipulation of autonomy support. Actions or instructions from an authority or related others that can be perceived as controlling and thus decreasing a sense of autonomy in North American culture may, on the contrary, be perceived as caring or helping and experienced as an informational input in Asian cultures.
As Chao (1994) pointed out, parental styles as defined by Western research often equate strictness with manifestations of parental hostility, aggression, mistrust, and dominance. This negative connotation implied in parental control may not apply in Asian contexts in which parental beliefs and parent-child relationships have different cultural roots and thus varied implications. Further cross-cultural studies on these issues will shed light on how children from different cultures may be motivated differently and learn differently under different learning contexts.
Conclusion
The present study is an important step in testing the ecological validity of some North American theoretical constructs in children's motivation in an Asian culture. In general, in the Chinese population I was able to replicate the previous North American findings, especially the psychometric properties of the measurements. These findings suggest future cross-cultural studies in that parallel instruments can be used in both cultures and comparisons can be made across cultures.
